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Nigeria. Thus, the country's education quality and her
physical infrastructure are highly correlated. The
empirics further reveal that staff training, skill-set of
graduates, critical thinking in teaching and quality of
vocational training are on the decline. From the
empirical ndings, the paper recommends that
Nigeria should slow down on borrowings, increase
expenditure on the human capital formation (health
and education) while ensuring that competent
persons are employed and deployed to be in charge
of key positions in Government.

Capital Formation And Economic
Growth In Nigeria: An Empirical
Re-examination

Keywords: Gross Fixed Capital Formation; Economic
Growth; Human Capital Formation.
Introduction

Emmanuel Ating Onwioduokit, (Ph.D)
Professor of Economics
Department of Economics
University of Uyo

I

t is germane to re-examine the impact of capital
formation on economic growth in Nigeria from
additional perspective, as capital formation in most
studies in Nigeria has been viewed within the
narrowed prism of just physical stock of capital. At the
theoretical front, some scholars, including (Nurkse,
1953; Becker, 1964, Romer, 1986) have argued that
taking cognizance of physical stocks alone
underestimate the true value and importance of
capital formation in economic growth. In other words,
capital formation is not limited to the accumulation of
physical capital stock, but it encompasses human
capital. Consequently, limiting the impact of capital
formation to just physical capital in any empirical
studies, as is the case in several empirical literature on
the subject matter in Nigeria, grossly underestimates
the importance of capital on economic growth of
the country.

Gabriel Efe Otolorin
Department of Economics,
University of Uyo, Nigeria.

Kuznets and Jenks (1961) opined that in modern
society, capital is the stock of means, separable from
human beings and legally disposable in economic
transactions, intended for use in producing goods or
income. They argued that since slave society does
not exist any longer, it is inappropriate to include
human capital stock as key components of capital
formation since the society does not permit ownership
of or trade in person.

Abstract

T

his study re-examines the impact of capital
formation on Nigeria's economic growth. The
paper adopts the Dynamic Ordinary Least
Square (DOLS) technique on annual time series data
covering the period 1981 to 2018. Infrastructure,
health and skills competitiveness indices computed
from the global competitiveness reports were
adapted to capture key specics of physical and
human capital formation. The results from the DOLS
show that gross xed capital formation had a
negative and signicant impact on economic
growth. The results also indicate that external debt
and total labour force had a negative effect on
economic growth. On the other hand, human capital
formation and interest rate had positive effect on
economic growth in Nigeria. The empirical results
clearly show positive relationship between the quality
of educational system and overall infrastructure in

Admittedly, as observed by Attanasio (2015),
considering the negative connotation of the term
human capital or human capital stock in the then
slave society, and coupled with the complexity of
human capital ranging from health, education,
cognition, social-emotional development
components that interact with each other to
enhance or hinder the productivity of different inputs
that affect the accumulation of human capital,
(Kuznets and Jenks, 1961), might have been right in
their denition.
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But despite these complexities, Becker (1964),
equated human capital to physical means of
production, in line with Adam Smith's fourth category
of xed capital “the acquired and useful abilities of all
the inhabitants or members of the society”, it is thus
essential to expand the scope of capital formation to
accommodate human capital stocks to t the 21st
century economic realities.

economy does not apply all her income in recurrent
or immediate consumptions but ensures that the bulk
of it goes into her human and physical stock. As noted
by Onwioduokit, Inam and Otolorin (2019), a rapid
rate of capital formation steadily phases out the need
for foreign aids by making a country relatively selfsufcient.
When a country borrows externally, it imposes a
heavy strain on the future generation. The debt
burden rises with each loan, thus creating the
likelihood of higher taxes in the future to service the
accumulated debts. As the tax burden increases
there is implied capital out-ow in the form of debt
repayments. Taken together, capital formation brings
decreases foreign debt burdens, and makes the
nation more self-reliant. The inationary pressure on
developing economy can be minimised
considerably as the production of agricultural
products and produced consumer goods, tends to
increase with an increase in the pace of capital
formation.

The traditional neoclassical growth model advanced
by Solow and Swan in the 1950s also excluded the
human capital component by postulating that
economic output is a function of larger inputs of
capital and labour (all physical inputs). This theory
excluded human health, skills, knowledge from the
growth equation of an economy and was called to
question following the economic growth and
development in the East Asian developing countries,
where the economies grew consistently for over three
decades, demonstrating the inefcacy of the
exogenous growth theory (Onwioduokit, 2019).
Romer (1986) broadened the concept of capital to
include human capital. He argued that the law of
diminishing returns might not hold as demonstrated in
the case for the East Asian economies. The theory
holds that if a rm or an economy invest in capital
(physical) also employs educated, skilled and healthy
workers, then the labour will be productive, as the
labour force will utilise capital and technology, more
effectively. Human capital formation, therefore,
entails the process of acquiring and increasing the
number of people who have the skills, education and
experience critical for the country's growth and
development. The formation of human capital is thus,
connected with investment in man and his
development as a creative and productive resource.
Chani, Hassan and Shahid (2012) have argued that
since the classical era, the formation of human
capital has been relevant for economic growth and
development, just as physical capital. The growth and
development of an economy are not dependent on
physical stocks

Capital accumulation leads to an increase in national
income, employment, improved standard of living
and enhanced outputs. Despite the obvious benets
of capital formation (physical and human) the
successive regimes (military and civilian) in Nigeria
have not paid adequate attention to, even the
narrow components which theoretically involves
public capital formation that directly impacts the rate
and productivity of private capital formation, as well
as their foreign component over the last six decades.
Nigerian workers are poorly equipped. Domestic
businesses have been operating at sub-optimal levels
as interest rates have been comparatively high,
making it rather difcult for the accumulation of
adequate capital for meaningful investment.
Furthermore, stock market volatilities made nancing
via the capital market a near impossibility, especially
for start-ups in Nigeria.
A cursory perusal of the policy regimes in recent times
clearly indicates that rather than intentionally
increasing her human capital stock, Nigeria focuses
more on increasing tax rates, which is antithetical to
productivity enhancement and capital formation.
The near-total neglect of incremental addition to the
human capital component (education and health)
perhaps is a reection of the inability of policymakers
to appreciate the linkages between the critical role of
human capital embedded in qualitative education,
on the economic growth and development of the
society. An education which empowers the recipient
with relevant skills, knowledge, ideas, values and
attitudes needed to make informed decisions
(Tombowua and Eev, 2019)

alone but with the management and accumulation
of human capital. The developmental strides
attained by contemporary industrialised nations have
been largely attributable to stock and growth of
human capital, hence, human capital formation has
been widely acknowledged as a catalyst for
development (Umo, 2012). There is increasingly
realisation that the growth of tangible capital stock
depends extensively on human capital formation.
Thus, human capital formation is an essential
ingredient in the medium- and long-term
development plan of any well-meaning economy
that plans to improve her technological, productivity
and standard of living. Capital formation (physical
and human) in real sense entails sacrice, as an

Nigeria education investment/GDP ratio was
consistently below 3.0 per cent over the period (2001-
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2017), except for 2001, when a ratio of 3.20 per cent
was achieved. The ratio ranged between 3.20 per
cent in 2001 (highest) and 1.48 per cent in 2008.
Whereas South Africa, had consistently a ratio above
5.0 per cent in all the years under review except 2003,
2007, and 2008, while Tunisia education investmentGDP ratio was consistently above 6.0 per cent,
between 2001 and 2017 (Onwioduokit, 2019).

One of the theories of capital formation and growth
that have gained wider acceptability, though with
various modications, is the Harrod-Domar growth
theory that integrates the classical and Keynesian
thoughts. Their growth analysis shows that savings and
capital-output ratios are the main determinants of
growth. They explained that investment expands
both aggregate demand and aggregate supply in
the economy. This implies that as investment increase,
the gross domestic capital formation expands, more
businesses are established and output growth. Thus, in
the world of Harrod-Domar, the most critical
hindrance to economic growth and by extension
development in the less developed countries is the
relatively low level of new capital formation (Masoud,
2014).

This study is different from previous empirical studies
on the subject. While most of the previous studies
concentrated almost exclusively on physical capital
stock and predominantly adopted the Harrod-Domar
and Solow growth model, the present study adopts
the Mankiw,
Romer, and Weil (1992) model and incorporates
human capital formation component as key
determinants for economic growth and
development.
The growth potentials of any economy, including
Nigeria, can neither be understood nor fully explored
and exploited without the knowledge of all the
components of its capital formation in a holistic and
heuristic manner. This is because any empirical study
that centres on physical capital accumulation alone
is non- representative of the required determinants of
economic growth inputs. Thus, results from such
studies leave gaps in the policy trajectory.

Following the paleness of the classical Harrod-Domar
model, which Solow referred to as balance on knife's
edge, because he sees their assumptions to
represents a very narrow balance, especially, the
assumption that for producing one unit of output it is
necessary to use a xed amount of each factor of
production (labour and capital), as the cause of
equilibrium growth. Solow and Swan (1956),
independently developed the neoclassical growth
model by introducing the output-capital ratio, labour
productivity, as endogenous variables and
technological changes consider as an exogenous
variable (Sardadvar, 2011). The Solow and
Swan model present economic growth as a sprout of
capital formation.

The study seeks to investigate the relationship
between economic growth and capital formation
(physical and human) in Nigeria. The rest of the paper
is organised as follows; Section II reviews both
theoretical and empirical literature. Section III
discusses the methodology. Section IV presents and
discusses the ndings, while section V concludes the
study.
II.0

Romer (1986), Lucas (1988) and others, however,
contended that economic growth can indeed occur
without any exogenous technical progress at the rate
that marches tastes and technology parameters and
tax policy (McCallum, 1996). Romer (1986), observed
that the main drawback of the neoclassical model is
related to their assumption that long-run growth is
exogenous. The lack of exogenous technical
improvement, income per capita would be static in
the long-run, and this problem arises from the
implication of diminishing marginal return to capital
(Dornbusch, Fischer and Startz, 2011). To resolve the
neoclassical growth model's problems and
weaknesses, Romer (1986), and Lucas (1988)
included the human capital component or
knowledge capital in the production function and
suggested that it is necessary to change the
assumption of decreasing marginal capital marginal
product of capital to a constant return to capital.

Literature Review

Protuberant scholars including, Rosenstein-Rodan
(1943), Nurkse and Kuznets (1953), Hirschman (1958),
Harrod (1939), Harrod (1948), Domar (1946), Domar
(1947), Swan (1956), Solow (1956), Romer (1986),
Lucas (1988), Rebelo (1991), and Ortigueira and
Santos (1997) have contributed to the theories of
capital formation and economic growth. The Big
Push theory propounded by Rosenstein-Rodan (1943)
was among the foremost contribution to the subject
matter. The theory stipulates that a critical minimum
sum of investment is necessary to solve the
developmental challenges in developing economies
and put them on a trajectory for development.
Nurkse (1953), following Adam Smith's analysis of limits
to division of labour, constrained by the market size,
rst brought into focus the concept of the vicious
cycle of poverty. He argued that economic
development will only occur when these circles are
broken through exogenous capital injection.

Empirical Literature
Abu and Abdullahi (2010) examined the impact of
government investment on economic development
in Nigeria. A disaggregated approach was adopted
to estimate the data covering the period 1970 to
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2008. The study found that government total capital
expenditure, total recurrent expenditures, and
government expenditure on schooling were all
negatively related to economic growth. The study
suggested that the insignicant impact of
government expenditure was responsible for the poor
rating of Nigeria as one of the world's poorest
countries.

Rajni (2013) examined the linkages between export,
import and capital formation in India, and found
bidirectional causality between gross national
capital and export and a unidirectional causality
between capital formation and import. Kanu and
Ozurumba (2014) used multiple regression techniques
to examine the effect of capital formation on
Nigeria's economic growth. The nding suggested
that gross xed capital formation had no signicant
effect on economic growth in the short-run, but a
signicant impact existed in the long-run.

Karim, Karim, and Ahmad (2010) examined the
relationship between economic growth, xed
investment and household consumption in Malaysia.
Using the structural vector error correction model
(SVAR), they found out that household consumption
and xed investment had a signicant inuence on
economic growth. Fixed investments had a signicant
impact only on the short-run. Further ndings from the
study revealed that demand-side strategies that
affect household consumption and investment are
ineffective in stimulating economic growth.

Shuaib, Igbinosun and Ahmed (2015) investigated the
impact of agricultural expenditure on the economic
development of Nigeria by testing the Harrod-Domar
model, with the aid of OLS techniques. Empirical
results suggested a signicant relationship between
capital formation and economic development.
Shuaib and Dania (2015), studied the effect of capital
formation on Nigeria's economic development for
the period, 1960 to 2013. The empirical results showed
a signicant association between capital
accumulation and economic development in
Nigeria.

Bakare (2011) investigated the connection between
capital formation and growth in Nigeria using annual
data spanning the period 1979 to 2009. Employing the
Johansen co-integration and ECM estimation
techniques, the study found a positive relationship
between economic growth and capital formation in
Nigeria.

Ncanywa and Makhenyane (2016) scrutinized the
effect of investment operations on South Africa's
nancial growth from 1960 to 2014. The result of cointegration and vector error correction (VECM)
indicated that gross xed capital formation had a
signicant relationship both in the short and long-term
with economic growth.

Orji and Mba (2012) examined the connection
between foreign private investment, capital
formation and economic growth in Nigeria. Using the
two-stage least squares (2SLS) method to estimate
annual data spanning the period 1970 to 2007 they
found out that the long-term impact of capital
formation and foreign private investment on
economic growth was greater than their short-run
impact.

Bal, Dash and Subhasish (2016) examined the effect
of capital formation on India's economic growth
using the autoregressive distributed lag (ARDL)
regression techniques for the period 1970 - 2012.
Findings from the study revealed a long-run
relationship among all the control variables: capital
formation and economic growth. The study also
suggested that capital formation, exchange rate,
trade openness and factor productivity all have
positive impact on economic growth, while ination
impacted growth negatively in the short-run. The
authors recommended that to attain an increased
growth rate, that government should increase the
level of capital formation.

The effect of capital formation on Nigeria's economy
was explored by Ugwuegbe and Uruakpa (2013). The
Ordinary Least Square (OLS) method was used to
estimate the data covering the period 1982 to 2011.
The study found that capital formation had a
substantial and benecial effect on economic
growth in Nigeria over the study period.
Uneze (2013) employed causality and panel cointegration methods to examine the causal
relationship between capital formation and
economic growth in sub-Saharan African countries.
He found a bi-directional causal relationship
between growth and capital formation, suggesting
that increased growth results in greater capital
formation and vice versa. These results hold for both
private xed capital formation and public capital
formation.
.

The impact of external debt on the growth and
development of capital formation in Nigeria was
investigated by Abdullahi, Hassan and Bakar (2016).
Their analysis was based on the Autoregressive
Distributed Lag (ARDL) modelling techniques and
covered the period of 1980 to 2013. The outcome of
their empirical analysis revealed that external debt
had a signicant negative impact on capital
formation. Both external debt and capital formation
were found to have unidirectional causal effects
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while savings came out as the only variable with a
bidirectional causal relationship with capital
formation.

impact on economic growth.
Mainstream studies on capital formation and
economic growth in Nigeria, adopted Harrod-Domar
growth model as the theoretical framework, while a
few implemented the Solow's model. The
weaknesses and inadequacies in both models
discussed earlier make the models unsuitable, as the
theoretical basis for a study on capital formation and
economic growth in Nigeria. Consequently, Mankiw,
Romer, and Weil (1992) model which incorporates
human capital component into the original Solow's
model which is considered more appropriate and
plausible for a study on capital formation and
economic growth was adopted for the present
study. This becomes more tting as none of the
previous studies considered major stylised fact that
can reveal competitiveness, trend and performance
of both the human capital and physical capital in
Nigeria. These are the value additions of this paper

Nweke, Odo and Anoke (2017) investigated the
effect of capital formation on economic growth in
Nigeria. The outcome of their empirical result using the
co-integration and vector error correction model
(VECM) revealed that gross capital formation (GCF)
has a positive insignicant impact on real gross
domestic product (RGDP) in the short-run and the
long- run.
Ajose and Oyedokun (2018) investigated the
inuence of capital accumulation on economic
growth in Nigeria from 1981 to 2016. Employing the
VECM regression techniques, the results indicated the
existence of a causal relationship between capital
formation and economic growth in Nigeria and a
negative non-signicant relationship between
economic growth and capital formation in Nigeria.

III.0. Methodology
Onwioduokit, Inam and Otolorin (2019) studied the
impact of capital formation on economic growth in
Nigeria. The study employed the ARDL regression
techniques for the period 1981 -2017. The results
revealed that gross xed capital formation used as a
proxy for capital formation was positive in both the
long-run and short-run model but had no signicant

This study adopted Mankiw, Romer, and Weil (1992)
model to critically re-examine the relationship
between capital formation and economic growth.
The MRW (1992) model incorporates the human
capital component into the original Solow's model.,
open classroom schools) and home school.

The MRW (1992) model is stated as
1
When transformed into a log-linear form, it becomes,
2
Where,
Y= output level, K = Physical capital stock, h= level of human capital, L= labour, A= Level of total factor
productivity, α = elasticity of capital input to output and β=elasticity of labour input to output.
To meet the objectives of the study and reect the Nigerian context, the equation is modied and stated as:
GDPGR= f (GFCF, TLF, INTR, EXDEBT, HCF)
3
When equation 3 is transformed into semi log form, it becomes equation 4 as given below:

Where
term

are the coefcients,

represents the intercept, the lags goes from 1 to k and
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Table 1: Description of Variables
variable

source

To track the performance and trend of physical and
human capital formation, data were also collected
and indexed from the global competitiveness report.
The data used in the study were mainly from
secondary sources and covered the period 1981 to
2018. The Dynamic Ordinary Least Square (DOLS)
technique was applied to estimate equation (4). The
problem of non-stationarity of most of the economic
time series which is likely to render standard ordinary
least squares (OLS) estimator bias necessitated the
use of the dynamic OLS proposed by Stock and
Watson (1993) which corrects for possible simultaneity
bias among the regressors. The DOLS is more suitable
for estimating long-run equilibrium in systems which
involve variables integrated at different order as well
as small samples.

Expected Sign

Human capital formation entails the process of
acquiring and increasing the number of people who
have the skills, education and experience critical for
the country's growth and development. But a cursory
perusal of Table 2, the global competitiveness report
on infrastructure, health, education and human skills
from 2011 to 2019 indicates that Nigeria has been
recording a declining trend. The quality of the
educational system declined consistently between
2011 and 2015. However, a signicant improvement
was registered in 2016 and 2017, nonetheless, the
performance deteriorated in 2018 and 2019. The
country's ranking on recent survey on the skillset of
graduates, critical thinking in teaching and quality of
vocation training was among poorest in the world.

IV.0 Data, Results and Discussion
IV.1 Some stylized facts on capital formation and the
competitiveness of the Nigeria economy.
Table 2: Infrastructure, Health and Skills Competitiveness Report
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A key implication of the analysis in Table 2 is that the
country ranking on the quality of the educational
system has consistently been on the decline. The
cursory perusal clearly shows a near positive
relationship between the quality of the educational
system and overall infrastructure. This to a large extent
reveals that the country's educational system
declined in tandem with the physical stock
(infrastructure) and vice versa as seen between 2013
to 2017, which is an indication that both infrastructural
and educational expenditures are necessary
ingredient for growth. Also, Table 2 reveals that the
capacity for innovation, which is key for domestic
capital accumulation, continues to decline,
furthermore, the extent of staff training and
intellectual property protection declined, while
organized crime/Terrorism Incidence worsened

which invariably hampered the desire for both
domestic and foreign to accumulation of physical
stock.
IV.2 Interpretation of the regression results
In this section the analysis differs from previous efforts,
including (Onwioduokit, Inam and Otolorin, 2019), in
the sense that apart from utilising Mankiw, Romer, and
Weil (1992) model rather than the Harod-Domar
growth model adopted by most of the reviewed
studies, it disaggregated capital formation into
physical capital and human capital formation.
The Unit Root result using the Augmented DickeyFuller (ADF) is presented in Table 3.

Table 3: Augmented Dickey-Fuller Unit Root Test (Trend and Intercept)

Source: Author's Compilation Using EViews 10
The result indicates that the variables are integrated of different orders: TLF and GFCF were stationary at
level I(0); INTR, EXDEBT, GDPGR and HCF were stationary at rst difference I(1).
The regression results using Dynamic OLS for the impact of capital formation on economic growth is
presented below:
GDPGR = 1228.37 – 34.599 LOG(GFCF) -8.954LOG(TLF) – 2.148 LOG(EXDBT)
(4.269)
(-4.292)
(-0.816)
(-0.525)
+ 3.300LOG (HCF) + 0.088 INTR
(2.766)
(0.214)
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R-squared0.723, Adjusted R-squared 0.515, S.E. of regression3.447
D.W Statistics 1.718
Evidence from the estimated DOLS indicates that
gross xed capital formation was signicant and
negatively related to economic growth, which is
contrary to the apriori expectation. The negative
relationship implies that as capital accumulation
declines economic growth weaken. This is
concurrent with earlier ndings by Ajose and
Oyedokun (2018) and further buttress the point made
by Jhingan (2012), that capital accumulation is a
decisive factor in economic growth. The decline in
gross xed capital formation might be a major factor
in the reoccurring negative growth experienced in
recent time.

capital formation positively correlates with economic
growth, while the human capital formation results
conrms the postulation that an economy that
employs educated and skilled workers who are
healthy will yield productive output. In real term the
study has brought to the fore the need to
disaggregate capital formation into physical and
human capital formation for any meaningful analysis
and consequential policy proposals. An increase in
one without complimentary increase in the other
would not yield the expected result, which might be
the near positive relationship between quality of
educational system and overall infrastructure as
revealed in the infrastructure, health and skills
competitiveness.

The coefcient of external debt was also negative
but insignicant at the 5% level. This implies that as
external debt accumulates growth declines. This
agrees with Abdullahi, Hassan and Bakar (2016). The
negative impact could be attributable to the
leakages of interest and debt repayment as well as
the plausibility that borrowed funds were not properly
utilised for the capital projects.
The estimated model further suggests a statistically
signicant relationship at the 5% level, between HCF
and economic growth. Human capital formation
had the expected sign; implying that increases in
human capital expenditure will bring about increase
in economic growth. Labour force (TLF) was
statistically insignicant and a negative impact on
growth. There is no question that both the public and
private sector benets from the stock of skilled
manpower which are trained and sustained by
investment in education. The Nigerian Government
should embark on massive training of manpower and
recruit the very best to be in charge of key positions.
The Durbin-Watson statistic of 1.78 indicates that the
result is not spurious and free from serial correlation.
The normality test, revealed that the residual is
normally distributed while the Johansen
Cointegration test revealed a long run relationship
between the variables in the model.
V.0 Summary and conclusion
This study has re-examined the impact of capital
formation on economic growth and brought to the
fore the need to include human capital component
into the capital formation and economic growth
argument, as against previous studies that essentially
narrowed capital formation to physical stock alone.
The regression result conrms that gross physical
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The study shows that despite the poor allocation to
health and educational sectors (human capital
formation), a positive impact has been seen to exist
with growth. This conrms the need to decompose
capital formation to better explain the role of human
capital formation in the growth process. Therefore,
government should consider expenditure on
education and health as investment and not just
expenditure. In this direction, it is necessary for both
private investors and Government to scale-up
funding to both sectors.
Teaching should be the exclusive preserve of the best
and the brightest. To avoid the declined in skillset of
graduates, critical thinking in teaching and quality of
vocation training as revealed by the global
competitiveness report should be encouraged. There
is also need for the institutions in Nigeria to inculcate
into Nigerians the need to be productive, resourceful,
innovative, and to learn how to build systems that will
multiply, optimise their output and help them gain
dominance of their market space with ease. This can
be achieved by giving more credence to vocational
skills, encouraging Nigerians to pursue relevant digital
skills and rewarding hard-work and talents
adequately. This will lead to wealth creation and
sustainable domestic capital accumulation. The total
dependency on foreign countries for technology
and infrastructure is unsustainable, as it leads to
technological backwardness, unproductive
populace, poverty and accumulation of obsolete
infrastructure among others. Finally, periodic training
and retraining of the public labour force should be
encouraged with only the best and competent
retrained in relevant practical and administrative
areas.
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Dependent Variable: GDPGR
Method: Dynamic Least Squares (DOLS)
Date: 03/15/21 Time: 14:21
Sample (adjusted): 1983 2018
Included observations: 36 after adjustments
Cointegrating equation deterministics: C
Fixed leads and lags specication (lead=0, lag=1)
Long-run variance estimate (Bartlett kernel, Newey-West xed bandwidth = 4.0000)
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